LG, YX and JD contributed equally.
INTRODUCTION
Non-medical use of prescription drugs (including sedatives, tranquillisers, stimulants, and pain relievers) is defined as taking medications without a doctor's prescription, for periods longer than prescribed, or for reasons other than the medication's intended purpose (eg, 'to experiment' or 'to get high'). 1 2 During the past two decades, the increase in non-medical use of prescription drugs has been a topic of great concern. 3 Prescription drugs were the second most popular drug among adolescents in the USA according to the 2013 National Survey on Drug Use and Health (NSDUH), 4 and pain relievers are currently the most abused types of prescription drugs among teens, followed by stimulants, tranquillisers and sedatives. 5 Notably, according to the report of Monitoring the Future (MTF), 14% of non-medical prescription pain reliever users are dependent. 6 High school students, often described as individuals between 10 and 24 years of age, which is roughly the period of adolescence for much of the world, engage in priority health-risk behaviours, including substance use. 7 Previous studies have reported that high school students have the highest risk of non-medical prescription drug use relative to
Strengths and limitations of this study
▪ This rare study has been conducted to describe the prevalence and characteristics of non-medical use of prescription pain relievers (NMUPPR) among general high school and vocational high school students separately. ▪ Individual-level and school-level factors were involved in a two-level multivariate logistic regression model to select independent predictors of NMUPPR simultaneously. ▪ Vocational high school students had a higher risk for NMUPPR compared to general high school students. ▪ The study demonstrated that a student's family-related, school-related and psychosocialrelated factors also influence NMUPPR. ▪ Although the results cannot be generalised to all adolescents, there are sufficient and representative samples in this study.
other age groups, 4 8 and this finding may reflect youth's perception that prescription drugs are safer, easier to access, and less stigmatising than illicit drugs. 9 However, it is clear that non-medical prescription drug use among juveniles is a large public health problem with negative consequences, such as depressive disorder, bipolar disorders and anxiety disorder. 10 Non-medical use of prescription pain relievers (NMUPPR) among adolescents in the USA represents a growing public health problem, 11 and very few studies have described the characteristics associated with NMUPPR among US high school students. 12 To the best of our knowledge, no study has described NMUPPR among Chinese high school students, and the recent increased interest in exploring the predictors associated with NMUPPR in Chinese adolescents is warranted.
Prior studies have illustrated many individual-level factors that are associated with NMUPPR among high school students. McCabe's study in the USA suggested that male students were more likely to report NMUPPR than female students in their lifetime (17.4% vs 15.7%), 1 while Boyd's study in a Detroit-area public school district revealed that girls had a higher prevalence of NMUPPR than boys (22% vs 10%), and students at higher grade levels were more likely to report NMUPPR. 13 A study in six European countries indicated that students whose parents and peers engaged in substance use were at a higher risk of NMOPPR, 14 and a study among Mississippi youth suggested that suicidal behaviours were significantly associated with NMUPPR. 15 High school is generally categorised into general high school (GHS) and vocational high school (VHS), and VHS students are typically characterised into heterogeneous educational levels, including a significant proportion with little or no educational attainment. 16 17 In the highly academically stratified society, students who graduate from VHS experience discrimination, including fewer employment opportunities or significantly lower salaries compared to those who graduate from GHS. 18 Prior studies in South Korea and the USA have found that students in VHS have a greater risk for smoking or drinking behaviour than those in GHS, even after controlling for individual-level factors. 19 20 However, this rare study has been conducted to describe the prevalence and characteristics of NMUPPR among GHS and VHS students separately or to examine the influence of individual-level factors and high school category on NMUPPR simultaneously. Therefore, we conducted a cross-sectional study within a large sample of randomly selected GHS and VHS students in southwest China to assess the lifetime prevalence and characteristics of NMUPPR and to explore the independent predictors of NMUPPR in terms of individual-level factors and school category.
The following three hypotheses were formulated. First, consistent with the results of previous studies, 21 22 we hypothesised that NMUPPR is a major international public health problem among adolescents, and Chinese high school students are no exception. Second, we expected that differences in the demographics and prevalence of NMUPPR between GHS and VHS students are significant and the current status of NMUPPR in VHS students is more serious than that in GHS students. Third, in line with previous findings, 21 23 24 we hypothesised that most family-related, school-related and psychosocial-related factors are related to NMUPPR.
METHODS

Study design and participants
A cross-sectional study among GHS and VHS students was conducted in 2012 in Chongqing, located in southwest China. The sample size was calculated for a prevalence of non-medical prescription drug use among Chinese adolescents of 6%, 21 an α of 0.05, a sampling error of 0.005, an estimate of 3.8114 million high school students in Chongqing. We used a multistage stratified cluster sampling procedure to obtain a representative sample. With adjustment for the clustering design effect and the non-response rate, the resulting calculated sample size was 9014. In stage 1, based on the surveillance data on the population of 'non-medical prescription drug users of cough syrup with codeine' during 2010-2011 from the Center for ADR Monitoring of Chongqing, we divided the districts in Chongqing into three categories: (1) high (districts accounting for more than 5% of this population); (2) middle (districts accounting for 1-5% of this population) and (3) low (districts accounting for less than 1% of this population). Then we selected two representative districts (or primary sampling units) from each category by simple randomisation using SAS software. In stage 2, high schools (or secondary sampling units) in each selected district were divided into three categories based on teaching quality: key high school, regular high school and VHS. All high schools in the selected districts were surveyed (including four key high schools, five regular high schools, and four VHS in each of the high and low districts as well as five key high schools, six regular high schools, and three VHS in the middle districts). In total, 29 GHS and 11 VHS within these primary units were selected. In stage 3, two classes (or minimum sampling units) were randomly selected from each grade within the selected schools (figure 1). All available students in the selected classes were invited to participate in our study. Of the 12 406 high school students who were invited to participate, 11 906 students' questionnaires were completed and qualified for the survey, resulting in a response rate of 96.0%.
Data collection
To protect the privacy of the students, a rigorously anonymous method for collection of the self-report questionnaires was guaranteed, and the questionnaires were administered by research assistants in the classrooms without the presence of the teachers (to avoid any potential information bias) during 30 min of the students' regular class time.
Ethics statement
All the participants were fully informed of the purpose of the survey and were invited to participate voluntarily. Written consent letters were obtained from each participating student who was at least 18 years of age. If the student was under 18 years of age, a written consent letter was obtained from one of the student's parents.
Measures
Dependent variable
The dependent variable was the lifetime NMUPPR, which was assessed by the following question: 'Have you ever, even once, used the following medications when you were not sick or just for the intended purpose to experiment or to get high without a doctor's prescription?' The question was followed by a list of the following prescription pain relievers. The response categories were 'yes' and 'no'. In this study, we only included four pain relievers: cough syrup with codeine, Percocet, tramadol, and scattered analgesics (commonly used traditional Chinese medicine, such as Ephedra Herb and Aconitum carmichaeli Debx, not only having the function of relieving pain, but also having complex compositions which can make people addicted when reaching a high dose). 25 The list of medications was developed based on medicines reported to be widely used by adolescent drug abusers in rehabilitation centres and a list provided by the Center for ADR Monitoring of Chongqing.
Independent variables
The individual-level independent variables included the students' sociodemographic characteristics, familyrelated and school-related factors, alcohol and cigarette use, and psychosocial-related factors. The sociodemographic variables were age, gender, grade and pocket money (the students were asked how much pocket money, on average, they received per month from their parents. The responses were coded as 'less than 100 RMB', '100-299 RMB' or 'more than 300 RMB'). Each student's living arrangement was assessed by asking who lived in the student's primary home. Family economic status was measured by asking about the student's perception of his or her family's current economic status. Family relationships were assessed by asking the students how they judged the relationships between their family members. Academic stress was captured by a single item that asked for a personal appraisal of the student's academic stress relative to that of his/her classmates (responses were coded as 'below average', 'average' or 'above average'). Relationships with classmates or teachers were also assessed based on the students' selfratings (responses were coded as 'poor', 'average' or 'good'). Whether the students' parents or friends engaged in non-medical prescription drug use was assessed by asking the participants the following question: 'Have your parents or friends used prescription drugs when they were not sick without a doctor's prescription during their lifetime?' Alcohol drinking was measured by a single item ('Have you used at least one drink previously and one or more drinks within the past 30 days?'). Cigarette smoking was assessed by asking the respondents the following question: 'Have you smoked at least one cigarette previously and used between 1 and 29 cigarettes within the past 30 days?' Psychosocialrelated factors were assessed by two variables, feeling lonely and suicidal behaviour. Feeling lonely was assessed by asking the students the following question: 'During the past 12 months, how often did you feel lonely each week?' The response options for this question ranged from 1-never to 4-over 4 days. Suicidal behaviour was assessed by asking the students the following question: 'During the past 12 months, did you ever seriously consider attempting suicide?' The response options for this question were 1-never, 2-considered or 3-attempted. In regard to the school-level independent variable, the high school was categorised as a GHS or VHS according to official data that were provided by the city board of education.
Sources of prescription pain relievers
The sources of obtaining prescription pain relievers for non-medical use were assessed by asking students the following multiple-choice question: 'Where did you get prescription pain relievers for non-medical use?' The response options for this question were 1-from peers, 2 -from family members or 3-from others.
Motivations for NMUPPR
The motivations for NMUPPR were assessed by asking students the following multiple-choice question: 'Why did you non-medically use prescription pain relievers?' The response options for this question were 1-to experiment, 2-to get high, 3-to relax or relieve tension, or 4-other.
Statistical analysis
Two investigators independently entered all of the data using EpiData software (V.3.1), and all statistical analyses were conducted using SAS (V.9.2). Descriptive analyses were conducted separately in GHS and VHS students to describe the different relationships among the demographic characteristics and the lifetime prevalence of NMUPPR. Subsequently, a two-level multivariate logistic regression model (individuals at level 1 nested within 29 GHS and 11 VHS at level 2) was fitted to estimate variables that were independently predictive of NMUPPR according to the adjusted ORs (AORs) and 95% CIs. We entered all individual-level and school-level variables as covariates into this regression model (the generalised linear mixed effects model adopting the GLMMIX procedure in SAS) to select the complete and independent predictors of NMUPPR. Statistical significance was evaluated at the <0.05 level using two-sided tests. The questionnaires were reasonably complete. The percentage of missing data was less than 2% for all relevant variables, and missing data were eliminated in the χ 2 tests, t test and two-level multivariate logistic regression analysis.
RESULTS
Demographic characteristics of GHS and VHS students
The demographic information distributions are illustrated in table 1. The final sample consisted of 11 906 high school students, including 8095 (74.7%) GHS and 3001 (25.3%) VHS students. The students ranged in age from 11 to 23 years, and the mean age was 16.7 (±1.2) years. The proportion of males was 45.9%. Regarding the individual-level factors, 37.8% of students considered their family economic status to be below average. A total of 2.9% of the students reported poor classmate relationships, and 6.2% had poor relationships with teachers. A total of 13.8% of the students reported smoking, 71.2% of the students reported drinking during the past 30 days, and 1.2% of the students attempted suicide.
Prevalence and characteristics of NMUPPR among GHS and VHS students As shown in table 2, we estimated the total prevalence and characteristics of NMUPPR and the subgroup prevalence rates of NMUPPR among GHS and VHS students.
The total lifetime prevalence of NMUPPR was 11.3%, and VHS students had higher rates of lifetime exposure to NMUPPR than GHS students (15.8% in VHS students and 9.8% in GHS students). The prevalence of NMUPPR was 12.2% among male students and 10.5% among female students, and male students had a higher prevalence of NMUPPR than female students in GHS and VHS. NMUPPR was more prevalent among those who lived with others, reported above average family economic status, had difficult family relationships, had poor classmate relationships, and had poor relationships with teachers. Additionally, students who had parents or friends who engaged in non-medical prescription drug use had a higher prevalence of NMUPPR. Students who attempted suicide had a much higher prevalence of NMUPPR than those who did not.
Classes, sources and motivations for NMUPPR among GHS and VHS students Table 3 shows that the most common non-medically used prescription pain reliever among high school students was scattered analgesics, at approximately 5.8%, followed by cough syrup with codeine, Percocet and tramadol. In this study, we also found that prescription pain relievers for non-medical use among high school students were most commonly obtained from peers, followed by others and family members. In addition, the most prevalent motivation for NMUPPR among high school students was 'to relax or relieve tension', followed by 'to experiment' and 'to get high'.
Predictors of NMUPPR based on a two-level multivariate logistic regression model A two-level multivariate logistic regression model was used to initially examine the individual-level and schoollevel independent predictors of NMUPPR among high school students (table 4) . Compared with GHS students, VHS students were more likely to be users of nonmedical prescription pain relievers (AOR=1.64, 95% CI 1.42 to 1.89) after controlling for individual-level variables. Regarding the individual-level predictors of NMUPPR, below-average family economic status was negatively correlated with NMUPPR (AOR=0.77, 95% CI 0.60 to 0.98), and students with more pocket money were more likely to be engaged in NMUPPR. Students who had difficult family relationships (AOR=1.26, 95% CI 1.02 to 1.54), average relationships with teachers (AOR=1.50, 95% CI 1.20 to 1.89) and poor relationships with teachers (AOR=1.57, 95% CI 1.23 to 2.01) were at a higher risk for NMUPPR compared to the corresponding reference group. Additionally, students having parents who engaged in non-medical prescription drug use (AOR=2. 31 
DISCUSSION
To the best of our knowledge, this is the first study to describe NMUPPR among Chinese high school students and to explore potential predictors of NMUPPR in China. The present study significantly contributes to the understanding of NMUPPR among various high school students. The current results provide evidence of significant demographic differences between GHS and VHS students, and these findings led us to conduct a stratification analysis of the prevalence and characteristics of NMUPPR across school type. We found that approximately 11.3% of the students reported NMUPPR in their lifetime. The total prevalence rate of NMUPPR was higher than that described in a previous report from the 2013 National Survey on Drug Use and Health (NSDUH) in the USA which showed that 4.5 million (1.7%) respondents aged 12 or older were non-medical users of prescription pain relievers, 4 and lower than that described in a study of a Detroit-area public school district, suggesting that approximately 16% of students had engaged in NMUPPR during their lifetime. 13 A possible explanation for the variance in the prevalence could be differences in the nature of the samples or the classes of pain relievers. In our research, according to a list provided by the Center for ADR Monitoring of Chongqing suggesting that pain relievers are widely used by adolescent drug abusers in rehabilitation centres, we only included four specific classes of pain relievers. Our results suggested that the most common NMUPPR among total high school students was scattered analgesics, at approximately 5.8%, followed by cough syrup with codeine (5.5%). These results are consistent with the study of Wang et al 21 in Guangdong. Furthermore, consistent with our expectations, the current results demonstrated that VHS students (15.8%) had a much higher prevalence of NMUPPR than GHS students (9.8%), and that VHS students consistently had a higher prevalence of NMUPPR compared to GHS students regardless of their demographic characteristics. Additionally, the final logistic regression model revealed that students who attended the VHS had a higher risk of NMUPPR compared to those who attended the GHS (AOR=1.64, 95% CI 1.42 to 1.89). This result is consistent with previous findings in China and the USA showing that students who are unable to perform academically on the high school admittance test or are enduring household economic challenges typically enrol in the VHS and that these students are more likely to be involved in substance use. 26 This study was the first to examine the influence of different high school categories (GHS or VHS) on NMUPPR, although Franke reported that German pupils from vocational schools were at a higher prevalence of non-medical use of prescription stimulants. 27 According to these findings, preventive and intervention programmes should consider the school category, when developing measures to control the problem of NMUPPR in schools, especially in VHS. A prior study in four German federal states demonstrated that school-based prevention programmes are considered to be one of the most appropriate and suitable strategies for preventing adolescent substance use. 28 Regarding the individual-level factors, our study first showed that male students had a higher prevalence of NMUPPR than female students (12.2% vs 10.5%); however, after adjusting for other variables, there was no significant association between gender and NMUPPR. The findings on gender and NMUPPR have not been consistent in the previous literature, with some studies showing an association between NMUPPR and female gender, 24 29 others showing an association between NMUPPR and male gender, 30 and yet others showing no significant association between gender and NMUPPR. 31 Additionally, consistent with a prior study in Sweden, 24 we did not find any association between NMUPPR and age. Prior studies in the USA have shown that there is a significant association between grade and NMUPPR, 32 33 while the results of our study showed no significant associations between school grade and NMUPPR. It is possible that this result might be related to the fact that the .2) --*The χ 2 tests were used to examine the differences between GHS and VHS students based on the aforementioned categorical variables, and a t test was used to examine the age difference between GHS and VHS students. †Age data are presented as the means (SD). GHS, general high school; NMUPD, non-medical use of prescription drugs; VHS, vocational high school. relationship between NMUPPR and grade is likely to vary depending on the substance.
The final logistic regression model also revealed that the risk of NMUPPR increased among students who reported receiving more than 100 RMB as pocket money per month, and similar results were found in the study of Wang et al 21 in Guangdong. It is possible that students with more pocket money have more access to prescription drugs. Additionally, we found that below-average family economic status was slightly negatively correlated with NMUPPR (AOR=0.77, 95% CI 0.60 to 0.98). Similarly, Hanson's research in the USA demonstrated that high socioeconomic status teens were more likely to use substances than low socioeconomic status teens. 34 It is possible that compared with students who reported above-average family economic status, students from lower-income families had less pocket money; thus, they had less access to prescription drugs. Parental factors have been associated with non-medical prescription drug use in several studies. In the USA, Herman-Stahl's research reported that adolescents who had a high level of family conflict were more likely than their counterparts to engage in non-medical use of prescription stimulants. 35 This study also found that difficult family relationships were associated with NMUPPR, with an increased odds of 26% (AOR=1.26, 95% CI 1.02 to 1.54). Notably, this study found that students having parents who engaged in non-medical prescription drug use were at a higher risk for NMUPPR, and previous studies also indicated that adolescents having parents who used substances were at an increased risk for substance use. 23 36 The present results emphasised the negative consequence that parental factors can have in terms of students' NMUPPR and the importance of improving parental monitoring practices of both their own and their children's non-medical drug use. Twombly's research in the USA suggested that it is necessary to improve parents' and adolescents' awareness of the risks of non-medical use of any prescription drug. 37 In addition, frequent substance use is negatively associated with school-related factors. 38 In this study, we found that students who had poor relationships with teachers were more likely to engage in NMUPPR. The finding is consistent with previous studies that have suggested that engagement and positive teacher-pupil relationships are strongly negatively associated with all substance use categories. 39 Previous studies have indicated that students with friends who engaged in nonmedical prescription drug use were at a higher risk of NMUPPR. 40 41 Peers may serve as role models, influence personal attitudes towards substance use and/or provide access, encouragement and social settings for substance use.
14 In this study, we found that students having friends who non-medically used prescription drugs were more likely to be involved in NMUPPR, and the NMUPPR among high school students were most commonly obtained from peers. Similarly, McCabe's study in the USA suggested that the majority of students obtained prescription pain relievers for non-medical use from peers.
1 Therefore, prevention and effective interventions are needed to target school-related factors, especially the bidirectional influence between peers. Students need to be educated about the potential dangers associated with providing abusable prescription pain medications to their peers. 13 Consistent with previous studies in China and the USA showing that cigarette smoking increased the prevalence rate of NMUPPR, 21 42 this study revealed that cigarette smokers were 1.53 (95% CI 1.29 to 1.82) times more likely to engage in NMUPPR than non-smokers. Although a prior study in Sweden has reported a relationship between alcohol drinking and non-medical use of analgesics, 24 we did not find this association in this study. This discrepancy may be related to the definition or extent of alcohol drinking. Nonetheless, interventions that target students who have already initiated substance use may be effective in reducing use. 43 Regarding the psychosocial-related factors, many studies in European countries and the USA have indicated that mental health is closely related to substance use. 14 44 In this study, we found that the most prevalent motivation for NMUPPR among students was 'to relax or relieve tension', and similar results have been reported in McCabe's study in the USA. 45 Additionally, NMUPPR was reported to be associated with suicidal behaviour among Mississippi youth. 15 Consistent with these findings, this study found that considering or attempting suicide was positively correlated with NMUPPR and that attempting suicide increased the odds of NMUPPR by 186% (AOR=2.86, 95% CI 1.96 to 4.17). Therefore, students who report poor psychosocialrelated factors should be a primary focus, and proper interventions should be provided for these individuals.
This study has noteworthy strengths, including the analysis of survey data that were collected from a large-scale sample of GHS and VHS students. Furthermore, individual-level and school-level factors were incorporated in a two-level multivariate logistic regression model to select independent predictors of NMUPPR simultaneously. Importantly, we observed the differences in NMUPPR between GHS and VHS students. Despite these strengths, the results of our analyses are tempered by some methodological limitations that should be considered. First, the results cannot be generalised to all adolescents because this sample only included high school students and did not include individuals who had dropped out of school or were not present in school on the day of survey administration. Second, the data are subject to potential bias introduced by the administration of sensitive behaviours via selfreport surveys in a school setting. Finally, the crosssectional nature of the study presents several limitations; thus, longitudinal studies that enrol adolescents in more diverse age groups and employ more diverse measures of current use are needed to examine the patterns of NMUPPR.
In conclusion, NMUPPR among Chinese high school students is a significant public health problem that warrants the attention of policymakers, researchers and practitioners. Effective interventions to prevent and control NMUPPR among high school students are highly recommended and should consider the influence of both individual-level and school-level factors.
First, parents and schools should focus on NMUPPR among adolescents, particularly those who struggle in psychosocial-related or school-related relationships. Furthermore, educational campaigns that are directed at families and schools are needed to improve awareness of the serious consequences of NMUPPR. Moreover, policies that aim to control the sale of prescription pain relievers to adolescents without a doctor's prescription are highly recommended. Finally, a well-established surveillance programme to supervise and control nonmedical prescription drug use and to predict trends in long-term negative outcomes of NMUPPR among adolescents (similar to MTF in the USA) is expected to be developed in China.
